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implementation of model-based biases, demonstrating increasingly flexible implementation. 50 We conclude in Section 3 by discussing future considerations and directions. In this section we make five propositions regarding the adaptive value of model-based biases.
54
To begin, we examine children"s biases towards models whose behaviour indicates their 55 desire to transfer information, namely children"s receptiveness to pedagogical cueing.
56
Second, we consider children"s ability to evaluate and copy the most proficient individual 57 before moving on to discussing characteristics that identify models as belonging to groups 58 with certain reputations that may guide children"s copying. Fourth, we argue that the more 59 similar a model is to a child, the more suitable s/he might be as a model, before finishing by 60 discussing children"s biases towards models that are prestigious. receptiveness towards people"s ostensive signals indicating that the person is trying to the history of the stranger is unknown and, therefore, the information they provide may not 150 be relevant for the child"s particular environment. 151 Another salient physiological group difference is sex and whilst sex is not necessarily 152 correlated to ability within our environment, children may be influenced by cultural sex-role Learning other appropriate behaviour for one"s cultural group seems fundamental to a 163 child"s development and there is evidence for a bias towards copying those belonging to the 164 same cultural group. Twelve-month-olds show a personal preference for foods endorsed by a 165 speaker of their native language versus a model speaking a foreign language (Shutts et al., 166 2009). Likewise, five-and six-month-old infants attend more to a model speaking natural 167 English over a model speaking "reverse" English (the audio was played backwards) or a 168 foreign language, and infants are also biased towards selecting a toy endorsed by a model children. This observation bias indicates a potential copying bias of more prestigious 197 individuals. As dominant children did not monopolise the task, it seems they were watched 198 out of choice. Further, children were more likely to watch task manipulations made by peers they stated that they "liked" rather than peers they stated that they did "not like". Likewise,
200
McGuigan (2013) found that the higher the status of the model (the child"s head teacher 201 versus a known researcher) the greater the number of irrelevant actions were copied.
202
Whether a model is observed by others may, in itself, be a marker of prestige; four-203 year-old children use bystanders" silent reactions to models such that a model who was 204 "endorsed" by bystanders through nods and smiles was copied more for labelling novel 
Summary

217
We have outlined five propositions relating to the presence and adaptive value of 218 model-based biases. Indeed, the propositions outlined can be adapted to make testable 219 predictions about model-based biases. For example, in line with Proposition 1 we predict that 220 any model who, through verbal or non verbal means, communicates an intention to teach will 221 be more likely to be copied than a model who provides no cues or non-pedagogical 222 communication. Likewise, we predict that, in line with Proposition 3, groups that have a 223 reputation for being more proficient will be copied more than comparative groups. Whilst this 224 section focussed on age we believe that other groups relating to, for example, profession, 225 level of education or expertise, could illicit the same model-based biases.
226
The evidence presented demonstrates that children monitor the characteristics or 227 behaviour of others and use this to guide their own behaviour. Such abilities drive children to 228 copy others, hence socially learn, in a discriminating manner. This behaviour goes beyond 229 simply copying, as it is biased copying and it is this bias which makes copying adaptive. The with novel word copying in four-year-olds who copy the novel artefact labels of models for 265 whom bystanders react with smiles, more than the labels given by models for whom 
289
Context also affects biases toward copying models belonging to a particular group, 290 such as an age group. One-and two-year-olds generally imitate spontaneous behaviour 291 exhibited by adults more than peers, but the context affects this replication, such that early childhood; four-to five-year-old children imitate adults more than children and same 297 age peers when an action is novel, but copy a peer over an older child and adult when the action is not novel (Zmyj et al., 2011) . In the first context, the function may be to learn a new 299 skill and, therefore, children should be biased towards copying the model who belongs to the 300 more proficient group whereas in the second context, the action is familiar and, therefore, the 301 predominant motivation may be to copy behaviour appropriate for a child, and thus children 302 copy another child. Indeed, when the context is play infants show higher fidelity copying of a belonging to groups who will be most proficient in that context, so will most aid their 313 interaction with that environment. Alternatively, and as discussed in Section 3, copying may 314 not always be driven by a desire to learn but instead a desire to share a social experience 315 (Užgiris, 1981) , or become more integrated with a social group (Over & Carpenter, 2012) .
316
Context also influences perceptions of the relative proficiency of one model (or 317 group) over another model (or group). When three-to five-year-olds, presented with stick 318 figure "adult" or "child" models, were asked who would provide more reliable answers to 319 questions, children selected the adult when the questions were within the adult domain, such 320 as the nutritional value of food, but when the subject area was toys children deferred to the following demonstrations from models with declared knowledge versus declared ignorance.
385
Assessing specialists and generalists. Evaluation of model testimony might depend 386 upon the speciality of the model"s knowledge and the speciality of the to-be-learnt behaviour.
387
Humans have common shared knowledge; we all know the difference between cats and dogs. lack of ability to implement one of the biases but due to the lack of experience a child has had 473 with multiple biases or the cognitive load required within such calibration.
474
Alternatively, young children may understand that a model"s self-declared knowledge 475 state is not always an accurate gauge of the reliability or utility of the behaviour they exhibit.
476
A sophisticated assessment of a model"s credibility must involve calibration of self-declared This review has deliberately focussed on the adaptive value of model-based biases,
512
arguing that preferentially copying certain models will lead to learning the most adaptive 513 behaviour for one"s environment. However, we accept that we have assumed that the 514 behaviours copied are primarily functional (e.g. tool use or culturally appropriate). However,
515
to-be learnt behaviour may also be inherently social, and social interaction is an additional or For example, as seen in the previous section, children"s model-based biases change if the to-520 be-copied behaviour becomes more social (e.g. play) than functional (Zmyj et al., 2011 ). pro-social behaviour is thought to be an evolutionary adaption (Dawkins, 1989) . Thus 536 children may be biased towards copying models that are pro-social both in order to obtain 537 pro-social traits and because pro-social behaviour offers a degree of prestige.
539
Understanding when model-based biases may not be adaptive 540 As mentioned in the introduction, social learning is not seen as universally adaptive 541 and there may also be instances whereby a model-based social learning strategy is not 542 inherently adaptive. For example, a bias towards copying a model that is successful in one 543 domain might lead to other, non-adaptive behaviours, also being copied from this model, a 544 phenomenon that is often used in advertising through celebrity endorsements. This child"s play. PLoS ONE, 7, e34066
